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the operation, the change was 7 F. The next feature was the change in muscle-tone. He took, for this purpose, the definition of muscle-tone given by Holmes and Walshe in Nelson's " System of Medicine," and he would demonstrate by the slide the way in which muscle-tone was manifested. In a tonic muscle the reflexes were rapid and jerky. When a muscle was hypotonic, the relaxation was slower, so that the leg, after eliciting the kneejerk, fell more slowly and gradually to the resting posture.
He would next demonstrate by a cinematograph film the behaviour of the limbs after sympathetic ramisection: also, in a goat, after decerebration. The limbs in which the sympathetic nerves had been divided behaved differently from those in which [May 3, 1927. S-ORTH 1 these nerves were intact. Criticism had been levelled at these experiments by those who tried them on the cat, but the cat showed a tendency to curl up, and for that reason the goat was a better animal to study. He himself used goats. The limbs also showed a different behaviour when the animal was anesthetized. One could remove the sympathetic nerves from either the foreor the hind-limbs of the animal, and one would always see a collapse of the limbs from which the sympathetic nerves had been removed.
In a decerebrate animal one could see the shortening reactions in the quadriceps muscle. This result was consistent. He wished the rate at which the limb fell and the final posture of the limb to be particularly noted. He showed the reaction in an animal 120 days after decerebration. In the human subject the knee-jerks were very brisk, and then there was a slow subsidence to the original position of the limb. But the passive posture was not so well maintained. After sympathetic ramisection the subsidence was much more rapid.
In the case from which the next film was shown a very considerable change took place. Before this operation the limb behaved as shown in the film, whereas after the operation it comported itself as if it possessed no tone at all. This patient gave him a very interesting piece of information. He asked this man what change he experienced in his lower limb as a result of his operation, and he replied that before the operation he was unable to relax, i.e., if his leg went out into the position of extension, there was no movement in it except a reflex one; whereas after operation he gained fair movement in the first week, and he could now relax.
That brought one to a consideration as to how muscle-tone was normally controlled. In ordinary circumstances we had no control over muscle-tone, except as a concomitant of active movement. We could close our eye and open it, but when it was once open it remained more or less in that position without intervention; we could not render it more fixed or less fixed.
In lesions of the central nervous system, two thiings might happen: the patient might lose control over his phasic movement; secondly, he might lose ability to let go his muscles. In addition, there was a release of function in the centres controlling movement and in those which controlled tone. If, under ordinary circumstances, we had no control over tone, then, under these abnormal circumstances, tone became an obstacle against which the patient had to move. This tone affected all groups of muscles, not only extensors, but, in spastic paralysis, the flexors also.
At the end of twenty days after the operation this particular patient had the amount of movement shown on the film. Before the operation he could not control movement at all.
In the next case the patient had gained a certain range of movement after the operation, but flexion was not very good, as both limbs were involved and the muscles of the trunk also, and there had been no effective after-treatment. He went away to Queensland after the operation, and the speaker saw him a little over a year afterwards. He still retained the characteristic reflexes depicted in the film.
In examining these patients it was important to distinguish between clonus and lengthening-and-shortening reactions. In the next series this was well shown. Before operation there was a shortening reaction in the quadriceps, and after the operation clonus appeared. The first of these patients was one whom he had observed for many years.
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Previously she had undergone Stoffel's operation for the adductors and flexors of the knee, and for the peroneal group of muscles, but this did not enable her to balance. The result seen, a month after ramisection, was better than in the years preceding it, though before the last operation, education of muscles had been carefully attempted. The condition in her case was congenital. Twenty-eight days after operation the result was even more satisfactory.
In the next case shown, the rigbt upper limb had been so useless that the patient could not learn to distinguish one sensation from another. On the day following ramisection, however, the man was able to close his hand over the bandage.
The next patient, a boy, had adductor spasm, and, in addition to performing ramisection the speaker lengthened the hamstring muscles. Twelve months after the ramisection the patient was able, as the film showed, to walk without aid other than that of a stick.
The next patient, a woman, aged 23, was the subject of congenital spastic paraplegia.
The foot extended and dorsiflexed in co-ordination with the knee. There was no delay in relaxation; the knee-jerk was good and brisk. Six weeks after bilateral sympathetic ramisection she was able to walk quite passably with the help of two sticks, though she had never walked previously in her life.
The subsequent history of the foregoing patient was interesting because of the work which had been done by the Russian school. It had been shown by Russian investigators that removal of the sympathetic conferred upon these patients the ability to resist greater and greater amounts of fatigue. This patient, after the operation, was able to walk onlv a few yards, but subsequent improvement in this respect was so marked that she was later able to walk miles-as stated in a letter he had received from her. These patients could walk because there had been taken away something which enabled inhibition to be practised. This patient could now balance herself without support.
Another patient showed, after the operation, a change in the range and speed of active movement. She could not inhibit the quadriceps muscle when told to let the leg drop.
Another feature to note in her case was the manner in which she carried the limb forward before operation, in comparison with what she could do after it. She had previously undergone, in this country, operations which were chiefly tenotomies. Six months after sympathetic ramisection she was able to walk moderately well without a stick or other support, and there was a satisfactory alteration for the better in the range and speed of her movements.
The next was a patient who, also before ramisection, was unable to balance on the limb. He was one of the patients in whom the spastic element had more or less disappeared and left him with contractures. When contractures were present, his (the speaker's) plan was to do sympathetic ramisection on one side, treating also, on one side, the hamstring muscles, tendo Achillis, and whatever else was necessary. This he did at one sitting. After operation the patient was able to walk up and down stairs fairly well; he could also run. He was shown walking without boots. This patient also illustrated a change which was produced by, or following, the operation in regard to the bowel condition. Most of these patients, before operation, had more or less obstinate constipation. At operation this man was noticed to have a dilated bowel, though no skiagrams of it had been brought. After ramisection had been perforrned, he was able to have a natural daily motion without any aperient at all.
The latest application of this operation, so far as he (Mr. Royle) was aware, was to Hirschsprung's disease, a case of which was operated upon by Dr. Wade, of Sydney.
The patient was a boy, aged 10. He had never had a normal motion, he had always to have an enema or an aperient for the purpose; ever since operation he had had a norm-al motion every day.
For this condition the operation differed from that in the ordinary paralytic case, as the rami which were divided were those going to the inferior mesenteric ganglion; and the operation was done on one side only. In the United States, especially at the Mayo Clinic, he was told that no effect had resulted from the operation, but he (the speaker) considered that that was because the surgeon did not go high enough. In operations of the kind done on the goat the number of motions subsequently passed was definitely increased. The next patient shown was a boy, aged 16, who had never walked. He had undergone tenotomies, but no other treatment. His limb was more or less flexed at the knee. Seen in the act of walking for the first time, the limb was still flexed. This was the boy whose case was commented upon by the Briti8h Medical Journal. At the end of six months after the operation the boy was able to play tennis, and to bowl fairly well in a game of cricket. The film showed him playing the former game. His was a case of congenital spastic paraplegia.
Immediately before the operation his range of movement could be described as nil. The film showed his first attempt at standing, also his first essay at walking. He was later able to walk with fair rapidity, but with obvious difficulty. Three months later his walking attempts were much better. He had hallux valgus, which at this stage had not been corrected. Before the operation his knee-jerk could not be obtained; the limb was so rigid that it remained in any position in which it had been placed, even for half an hour at a time.
The next film showed the increased range of active movement three months after operation. At the end of-six months he was playing tennis.
When he (Mr. Royle) first introduced this operation for spastic paralysis, he thought that spastic chorea and athetosis were contra-indications for ramisection, but that was because he had not tried it for those conditions. The first of the patients he was now showing was a little boy whom he had observed for a number of years, and who later went to live in one of the other Australian capitals. He came back to the speaker three or four years later. He then had some degree of spasticity in his hands. The outstanding feature of the case was the presence of choreiform movement.
A girl aged 19 had suffered from spastic chorea all her life and was unable to sit unsupported. She expressed her willingness to try anything which seemed likely to benefit her. One heard a great deal about the " cruelty"' of conducting experiments on animals, but often human beings who were suffering showed a good deal of courage in inviting operation which might be in the nature of experiment. In these cases the operation meant conferring on these patients the power of inhibiting in some degree these involuntary movements. The effect of the operation was well seen on the film. In this case the choreiform movements affected the upper limb, and also the facial muscles to some extent. Four weeks after sympathetic remisection the jerky movements had not quite gone, though little remained.
The patient could open and close the hand fairly well.
The next patient was aged 19, and affected with diplegia and chorea. It must be remembered that the film was taken under exceptional circumstances; in public, and with the patient hypersensitive on account of the affliction. Before the operation she could not walk more than a few yards, but after it she could walk some hundreds of yards, and was able to sit unsupported. Part of this patient's disability was due to Stoffel's 'operation having been performed. He (the speaker) had previously removed a section of the nerve supply to the calf, and that deprived her of some support which she would otherwise have had.
The next patient, a boy, had previously had tenotomies, and arthrodesis of the ankle. The next part of the film was taken as soon as the patient was out of bed, and the later part was taken a week later. The second part of the film was by slow motion. He had stiff ankles, but was walking without support.
The next exhibit was shown as an answer to those who said the results attained were due to education, or re-education of muscles. This child was 18 months old, and before operation was unable to use its hands; any opening of the hand had to be carried out passively. The film showed the same child seven days and four weeks after operation respectively. At the latter date it was able to reach out to and grasp articles. The next film was to show the result obtained in post-encephalitic rigidity. He had prepared films of two such patients.
The history and condition in the first was, from the neurologist's standpoint, as follows: There was no history of illness or accident previous to the onset of the present condition. He was quite well until a fortnight before Christmas, 1923 . While at work one day he felt ill and weak aiid had to go home. He was in the hospital three days and then became unconscious and delirious. The delirium lasted four days. The patient was able to leave the hospital a fortnight later, but all his limbs felt weak, the left upper and lower extremities being most affected. At this time, too, he became obstinately constipated. This condition had, at the date of the note, grown gradually worse and the facial expression had become more and more fixed. Speech was slow and monotonous. There was, apparently, no disturbance of sensation in the head, trunk, or extremities.
With regard to the motor system, the left upper extremity was held fixed and was adducted across the chept. This arm did not swing when the patient walked. Objectively, there appeared to be rigidity of muscles of the left leg. The patient complained of generalized stiffness and weakness of movements. In all the extremities the movements were performed slowly, more so on the left side than on the right, though there was no real paralysis, nor were there any tremors. The knee-jerks were exaggerated, the plantar reflex was flexor.
There was no clonus. The abdominal and cremasteric reflexes were active. The pupils were equal, but reacted somewhat sluggishly to light and accommodation. Tests for syphilis, applied to blood and cerebro-spinal fluid, were negative. While in bed, the poverty and difficulty of mnovements were not obvious, but when the patient was up it was seen that he had considerable motor disability. There was an attitude of generalized flexion, the gait was slow, unsteady and laboured, sometimes tripping and festinating. At times this patient became so rigid that he was immobilized. Injections of hyoscine relieved the muscular rigidity within about four hours, the effect gradually wearing off in two or three days. Injections of saline solution were given, the object being to exclude the factor of suggestion, but these did not influence the rigidity. While under observation the rigidity was apparently slowly progressive. The patient was re-examined in January, 1927. A striking change was then seen as compared with the condition before operation. He now sat erect with both upper extremities in a normal attitude, i.e., resting on his thighs. Previously the left upper extremity was flexed across the chest. The patient's facies was now much more mobile and lively, but expressions still tended to fade slowly. Movements of both upper extremities were now comparatively free at the proximal joints. The finer movements of the fingers-the pianoplaying movements-were poorly performed, but movements of flexion and extension were now better than before. The patient's gait was active and lively, and he ascended and descended stairs without difficulty. Before the operation the patient could neither feed himself nor dress himself, but he now did both without difficulty. His bowels were now evacuated daily and without the aid of aperients; previously he had been constipated.
Another case was that of a patient whose left lower limb was rigid before operation. After the operation he walked fairly well, but took very short steps. He could now also run. Dr..'Pope had performed the operation.
In conclusion, he (Mr. Royle) said he had shown these pictures in order to prove that something occurred after division of the sympathetic nerves. His contention was that the sympathetic system controlled tone, and that the operation removed the hypertonia, conferring on the patient the ability to move more easily and through a greater range, and to ensure a better balance. There were also other subsidiary effects, but he would leave the matter there.
Dr. W. T. GORDON PUGH (President) said that of all the diseases which members of the Section were called upon to treat in children, the most disappointing, with regard to results, was spastic paralysis. Therefore it was of great interest to all the Section when it was announced that Mr. Royle and Dr. Hunter had invented and perfected a satisfactory method of treatment. As Members were aware, Dr. Hunter had died, after an extraordinarily brilliant career, at the early age of 26.
He thanked Mr. Royle on behalf of the Section for his lucid and interesting exposition of the subject.
